Investigating Factors that Impact the Probability of Covering the Spread in NFL Games by unknown
• What factors impact the probability of 
covering an NFL Spread?
• Analyze the results obtained from a 
Logistic Regression.
Data Collection
• Data of NFL regular season scores between 2011-
2016 was obtained from the NFL database.
• Betting lines were downloaded from an online 
database, footballlocks.com, and historical NFL data 
was pulled from Pro-Football-Reference.
• The spreads consist of a consensus of the closing lines 
posted by major sportsbooks.
Problem Statement
Data Characteristics
• Spread Characteristics in terms of Covering – favorite, 
underdog, home, away, over, under.
• Salary Characteristics – cover with higher, cover with 
lower (QB salary).
• Players in Pro Bowl – characterizes the number of 
players selected (1 year lag).
• Historical Wins – how often the franchise tends to win a 
particular game.
Description of Variables 
Logistic Regression
• Models the probabilistic prediction of a 
spread cover.
• Entry into the model requires a significance of 
0.05 or less.
• Analysis was run for 1,536 observations with 
no missing variables.
Summary Statistics/Output
Observations
• The significant independent variables in 
analyzing to cover a spread include: Cover, 
Fscore, Uscore, SprDiff, QB Salary U, ProBowlF.
• The most common spreads are -3, -3.5, -7, and 
-2.5, respectively.
• High frequencies for these spreads were 
expected, since one score is most often 3 or 7 
points.
• The frequency of spread values within 10 
points identifies that sportsbooks are rather 
consistent in the spreads used for a given 
game.
• Such consistency is not too unexpected since 
sportsbooks do not need to be right on a 
specific game, but rather need bettors to 
wager on both sides of the spread evenly.
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• Developing progressive variables that 
adjust based on performance over the 
season could allow the model to identify 
improvements/declines.
• The data may not be entirely independent.
• Adjusting some variables to identify as a 0 
or 1 could help improve consistency.
• Get more experience with logistic 
regression to further interpretations, and 
extend analysis.
Variable Name Label Value
Spread Predicted Differential of Winning Team and Losing Team Between -27 and 0
Cover Cover of the Spread 0 = Underdog Cover, 1 = Favorite Cover
Total Total Points Spread Range between 33 and 59 points
Fscore Total Score of the Favorite Range between 0 and 62 points
Uscore Total Score of the Underdog Range between 0 and 51 points
Tscore Total Points Scored in a Game, Sum Fscore and Uscore Range between 9 and 101 points
O_U Over or Under Cover of Total Points Spread 0 = Under Cover, 1 = Over Cover, 2 = Push
SprDiff Difference between the Winning Team's Score and the Spread Between -40.5 and 47.5; Negative = Underdog won, Positive = Favorite won
PtsDiff Difference between Total Points Spread and Total Points Scored in a Game Between -35.5 and 49; Negative = Under, Positive = Over
Cover_H_A Home or Away Team Covered the Spread 0 = Away Cover, 1 = Home Cover, 2 =Push
QB_Salary_F Salary of the Starting Quarterback for the Favorite at Beginning of Year Between $538,195 and $24,200,000
QB_Salary_U Salary of the Starting Quarterback for the Underdog at Beginning of Year Between $538,195 and $24,200,000
ProBowlF Number of Players Selected to the Pro Bowl of Favorite Between 0 and 10
ProBowlU Number of Players Selected to the Pro Bowl of Underdog Between 0 and 10
Historic_W_L_F Historic Win to Loss Percentage of the Favorite Between 0.389 and 0.573
Historic_W_L_U Historic Win to Loss Percentage of the Underdog Between 0.389 and 0.573
1 0 15 19 -1.5 57
2 -1 84 20 -2.5 110
3 -2 58 21 -3.5 144
4 -3 256 22 -4.5 50
5 -4 70 23 -5.5 41
6 -5 47 24 -6.5 86
7 -6 77 25 -7.5 55
8 -7 119 26 -8.5 28
9 -8 23 27 -9.5 25
10 -9 25 28 -10.5 27
11 -10 41 29 -11.5 14
12 -11 16 30 -12.5 6
13 -12 5 31 -13.5 13
14 -13 9 32 -14.5 4
15 -14 15 33 -15.5 4
16 -16 3 34 -16.5 3
17 -17 3 35 -19.5 1
18 -27 1 36 -20.5 1
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• The analysis indicates the underdog’s score 
in a game has a more significant impact on 
the outcome to cover the spread than the 
favorite’s score.
• The impact of Pro Bowl players is another 
important variable to analyze, since we 
would expect a team with more Pro Bowl 
nominees to win and cover the spread more 
frequently.  
• The odds ratio for the cover variable 
indicates that the favorite team covers the 
spread more times than not.
• This agrees with the spread differential 
variable, indicating that the spread 
differential is greater than zero more than 
not.
